antiferromagnetically coupled ferromagnetic Fe kagome layers. In this system, each of the P and T symmetries is individually broken, but the stable Dirac points are protected by the combined PT symmetry with additional non-symmorphic S2z symmetry. We further demonstrate that by breaking the PT or S2z symmetry, we can transform the massless Dirac fermions into massless Weyl or massive Dirac fermions. The present study substantially enriches our fundamental understanding of the intricate connections between symmetries and topologies of matter, especially with the spin degree of freedom playing a vital role.
Topological materials have been extended to include gapless systems that are characterized by the nontrivial topology of bulk bands and its associated robust surface states. Such topological semimetals host electronic structures with linear band-contact nodes or lines [4] [5] [6] [7] [8] 13, 14 . Existing studies of threedimensional (3D) Dirac semimetals have been primarily restricted to nonmagnetic materials 4-8 with both T and P symmetries, where the electronic bands are doubly degenerate at each momentum and two of such doubly degenerate bands accidentally cross to form a Dirac point. This four-fold degenerate Dirac point can be stable against spin-orbit coupling (SOC) under additional crystalline symmetry such as glide mirror symmetry or screw rotation symmetry 4, 15, 16 . Recently, Shou-Cheng
Zhang and his colleagues presented the conceptually intriguing proposal that Dirac fermions can also be hosted even in antiferromagnetic (AFM) materials, where both T and P are broken but their combination PT is respected 12 . However, experimental realization of the Dirac fermions in realistic AFM systems remains to be accomplished.
The kagome lattices have attracted much attention for the emergence of both linearly dispersive bands and dispersionless flatbands [17] [18] [19] [20] [21] [22] where Fe atoms form a kagome lattice. The X-ray diffraction (XRD) pattern of FeSn single crystal validates its high crystalline quality (Fig. 1b) . Specifically, the cross-sectional transmission electron microscopy (TEM) image of the (210) plane reveals the well-ordered layer-stacked atoms in Fe3Sn
and Sn layers (Fig. 1c) . The FeSn(001) surface is shown to be terminated by Sn layer, by means of combined scanning-tunneling-microscopy (STM) imaging and density-functional-theory (DFT)
calculations (see Fig. 1d , Extended Data Fig. 1 The low-energy electronic structure of the FeSn(001) surface was measured by ARPES. We employed large photon energies ranging from 90 to 160 eV to acquire the ARPES data between the K-Γ-K' and H-A-H' lines, which enable us to examine the bulk states. Figure 2a shows the ARPES data of photon energies between 105 eV and 130 eV, representing the energy bands from kz=0 ( two additional DNLs also exist along the K'-H' line. It is noted that along the K-H and K'-H' lines, the system has the three-fold rotational symmetry C3z around the z axis, and PT symmetry, thereby preserving the four-fold degeneracy of the DNLs in the absence of SOC 12, 25 . As shown in Fig. 2g and 2h, the band-touching point H along DNL 1 exhibits a singularity of the Berry curvature. Further, the topological Z2 index, defined as ζ1= 1 ∮ ⅆ ⋅ A( ) where A(k)=-i<u k |∂ k |u k > is the Berry connection of Bloch bands, along a closed loop encircling each DNL is calculated to be ±1, indicating that the DNLs are stable against perturbations without breaking the C3z and PT symmetries.
Meanwhile, the bulk band structure with including SOC reveals that the four-fold degeneracy at the band-crossing points along the K-H (K'-H') line is lifted, but is still preserved at the H (H') point (see Fig. 2e and 2i) . Consequently, the SOC gaps of less than ~30 meV appear along the DNLs, and the massless Dirac points exist at the H and H' points. Since magnetization is parallel to the [3.732,1,0] direction as observed by experiment 24 , the system has the magnetic point group of D2h, which contains a two-fold screw rotation along the z axis (S2z) and PT symmetries. Such a non-symmorphic symmetry anisotropy energy of ~0.03 meV/unit-cell in FeSn, we anticipate that external perturbations, e.g., spinorbit torque, can readily manipulate the spin orientations to control the mass of Dirac fermions 26, 27 .
By applying external electric field, the PT symmetry can also be broken to split the Dirac point into two Weyl points, which can be realized near the surface by the naturally developed surface electric potential. To verify this point, we acquired the ARPES data with a low photon energy of 35 eV.
Strikingly, as shown in Fig. 3a-b , the ARPES data along the K ̅ -Γ ̅ -K ̅ ' line reveal the crossings of two linearly dispersive bands at the K ̅ and K ̅ ' points only around -0.2 eV, differing from the bulk Dirac points around -0.4 eV (Fig. 2a) . Furthermore, the observed Fermi surface shows that the circular patterns around the K ̅ and K ̅ ' points develop typical Weyl cones with varying chemical potential (Fig.   3e ).
Our calculated band structures of FeSn (001) show that the surface-induced Stark effect splits each Dirac band into two spin-polarized nondegenerate Weyl bands, which reside in neighboring Fe3Sn
subsurface layers with interlayer AFM coupling: i.e., one species located at the lower Fe3Sn layer still remains around -0.4 eV (Extended Data Fig. 7 ), while the other species located at the upper Fe3Sn layer shifts toward a higher energy up to ~-0.2 eV at the K ̅ and K ̅ ' points ( Fig. 3c-d) , consistent with the ARPES results.
We have demonstrated that the versatile topological properties can be entangled with the spin configurations and magnetic symmetries in the AFM FeSn kagome lattices. Besides the spin reorientation effect as discussed earlier, turning the interlayer coupling from AFM to FM can also induce the splitting of the Dirac point into two two-fold degenerate Weyl points (see Extended Data Thus, the spin degree of freedom in this AFM kagome system serves as a new knob to effectively tune the topological behaviors. The present findings therefore not only enrich the already fascinating kagome physics [17] [18] [19] [20] [21] [22] , but also pave a way for designing the topological AFM devices that can be utilized for future spintronics applications. First-principles calculations. Our DFT calculations were performed using the Vienna ab initio simulation package with the projector augmented-wave method 29 . For the exchange-correlation energy, we employed the generalized-gradient approximation functional of Perdew-Burke-Ernzerhof (PBE) 30 .
Methods

Growth of
A plane-wave basis was taken with a kinetic energy cutoff of 500 eV. All atoms were allowed to relax along the calculated forces until all the residual force components were less than 0.001 eV/Å . The Fe3Sn-terminated (Sn-terminated) surface was modeled by a periodic slab geometry consisting of the fifteen (seventeen) atomic layers with ~18 Å of vacuum in between the slabs. The k-space integration was done with the 15×15×10 and 15×15×1 meshes in the bulk and surface Brillouin zones, respectively.
The theoretical STM images were simulated using the Tersoff-Hamann approximation 31 . We construct Data availability. The datasets generated and analyzed during the current study are available from the corresponding author on reasonable request. 
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